Designing new technologies with and for individuals with dementia is a growing topic of interest within HCI. Yet, predominant societal views contribute to the positioning of individuals with dementia as deficient and declining, and treat technology as filling a gap left by impairment. We present the perspective of critical dementia as a way of reflecting on these views in the context of recent epistemological shifts in HCI. In addition to articulating how HCI can leverage the perspective of critical dementia, we present a case analysis of technology design in art therapy involving people with dementia aimed at challenging conventional narratives. This paper calls attention to and helps solidify an agenda for how the CHI community approaches dementia, design, and technology.
INTRODUCTION
A growing area of HCI involves designing for the diverse lived experiences of individuals throughout the course of dementia, and in turn, understanding how to engage these individuals in research. Although awareness of dementia is growing, stigma often pervades discourse around dementia [6, 7, 30] . Some suggest that biomedical views treat people with dementia as those "whose brains have been destroyed by the disease and who therefore no longer exists as a person but only as a body to be managed" [7] . In contrast, person-centered dementia care recognizes prejudices against people with dementia and emphasizes treating people with dementia as individuals with individual preferences [13] . Post-modern views also analyze the social construction of dementia, such as society's value of shortterm rather than long-term memory [30] .
We refer to these emerging positions within the dementia literature as critical dementia. We argue that critical dementia takes a broad view of knowledge that considers context, embodiment, sensorial experiences, and emotion, which align with recent epistemological shifts within HCI. Specifically, HCI research has moved away from a purely cognitivist view of the mind as computer and considering computers as simply tools for work. The field now embraces the emotional, embodied, and cultural aspects of interaction with technology in everyday life, extending the scope of HCI to include a wider range of contexts and applications. Researchers have become more concerned with context, values, the situatedness of technology use and its study, and the process of meaning-making. Some have suggested that these shifts represent a new intellectual wave of research, referred to as the Third Paradigm [31, 32] or Third Wave [9, 10] of HCI.
This vein of HCI research has begun to influence studies of computing and people with disabilities, including calls for critical analyses of technology and the experience of disability [26, 50] and reflection on how assistive technology problems are defined. Further, designing to "help" can inadvertently create a power dynamic that frames people with disabilities as worse off than the researcher [65] . Recent work also cautions against problematizing aging and disability in older adulthood as something technology can solve, rather than designing for new forms of engagement and development [12, 66, 76] . However, epistemological commitments regarding cognitive impairment and design, particularly related to dementia, have received little attention. This paper makes two contributions. First, it presents four key ways in which the critical dementia perspective resonates with recent epistemological shifts in HCI: a view of meaning-making as contextualized; physical and embodied interaction as valued forms of knowing; the importance of multisensory experiences; and embracing emotion without rationalization. Second, this paper contributes a case analysis of the design and use of technology within a context that embraces this perspective: art therapy. We articulate how art therapy applies a critical lens on dementia and how these epistemological commitments play out in practice and the design of three technology installations. In art therapy, people with dementia are positioned as capable, competent, and engaged artists who express themselves in meaningful ways. Art making is one way of engaging the perspective of people with dementia to understand how they are living through their social, physical, and emotional experiences [22] . We argue that the orientation of critical dementia helps us understand how HCI research positions and engages with the experience of dementia, and in turn, how technology design can provide a vehicle for challenging conventional narratives of dementia and building empathy.
THE ROLE OF CRITICAL DEMENTIA IN HCI
Approximately three decades ago, researchers and practitioners began to question biomedical views of dementia -calling attention to emphases on deficits and neglect of the broader context in which people with dementia exist (e.g., sociocultural and political factors [1] ). With this critique, researchers began to recognize the stigmatizing and disempowering ways that many people with dementia are treated [38] , how this treatment constrains their ability to fully participate in society [3] , and the discursive practices through which these messages are disseminated [29] . Some scholars articulated a postmodern view of dementia as socially constructed [30] , or the notion that society creates the concept of dementia and positions it as a disease. In reaction to views that exclusively focus on loss of ability, researchers highlighted the need to understand and support the strengths of people with dementia [70] .
Yet, there are ongoing debates in the dementia literature that attempt to fill some of the gaps left by particular views. While a purely social constructionist view can dissolve the notion of disability and therefore exclude painful and very real experiences of an impairment [26] , person-centered dementia care makes these issues central. For instance, researchers have proposed philosophies that extend beyond Kitwood's notion of person-centered care to include the individual with dementia more fully as an equal partner in shaping dementia care [24] . Another debate concerns the way to "reclaim and reframe" the concept of 'self' in order to best position individuals with dementia (e.g., [40] ). While these philosophies around critical dementia are seen as best practice, they have not yet been adopted in many of the settings in which people with dementia live [13] .
We argue that the critical dementia perspective serves as a lens onto the ways people with dementia are positioned and engaged by the field of HCI. Further, it brings to light our epistemological commitments that underlie the design and evaluation of technologies involving people with dementia. Below we articulate four ways in which critical dementia aligns with recent epistemological shifts in HCI as a way of moving towards an agenda for research in this space.
Contextualized Meaning-Making
In contrast to viewing the mind as a computer (i.e., an information processing theoretic), scholars in HCI have begun to attend to meaning-making as a contextualized process (e.g., [70] ). Similarly, critical dementia views meaning-making as contextualized and social. Rather than constraining memory to within a single individual, some dementia researchers locate cognitive processes in social and relational networks. Remembering, for people with dementia, is "played out in the everyday world… as contextual, bounded and interdependent states…" [4] . In other words, memory is not a solely individual process nor is it understandable without context. In this view, the 'loss' of an individual's memories does not result in the loss of their selfhood [5] . Furthermore, the social environment and relationships change after a diagnosis of dementia, with every expression or action of an individual with dementia being attributed to the presence of dementia rather than potentially representing an unmet need [38] . Researchers have called for the need to attend to multiple interpretations of interaction, such as a caregiver perceiving anxiety as a symptom of dementia rather than an expression of other information [69] . And, interpreting these interactions should involve "an open and unprejudiced attitude, free from tendencies to stereotype or pathologize, and meets the person with dementia in his or her uniqueness" [38] .
Researchers in HCI have begun to view interactions involving people with dementia and technology in a highly interpretive, contextualized way through ethnographic design work [21, 44, 77, 78] . This work examines the coordinated interaction between people with dementia and their interlocutors (e.g., therapists) as they produce creative artifacts [44] and uses technology to engage people with dementia in a dialog about social relations and one's sense of self [77, 78] . Yet, how do researchers practically go "beyond his or her own frame of reference" [38] and see interaction and meaning-making in this way?
Physical and Embodied Interaction
Recent work in HCI emphasizes that our physical experience in the world and bodily engagement is central to interaction [23, 37, 58] and how we construct meaning [18, 23, 80] . The perspective of critical dementia also emphasizes physical and embodied interaction. Some dementia researchers argue that Cartesian views that separate mind and body tend to value the mind more highly, and therefore position people with dementia as losing themselves or 'unbecoming' [42] as they become unable to recall memories and personal narratives [5] . In contrast, if the mind and body are seen as inseparable, selfhood can be seen as persevering through 'embodied selfhood' -the way people with dementia continue to 'be in the world' [40] . Thus we can attend to the ways that people, even with severe dementia, interact meaningfully through "the way the body moves and behaves" [40] (e.g., eye gaze, gestures, body movements [41] ), even when they may not appear to engage in activities such as contemplation or reflection [40, 42] . This notion of embodied selfhood recognizes that people along the spectrum of dementia continue to communicate and engage with others despite changes in cognition. As one example, people with dementia engage in turn-taking behavior in conversation even when the speech is incoherent to the other party, suggesting that this embodied act allows expression of caring towards one's interlocutor [74] .
Researchers in HCI have begun to explore how embodied interaction with physical objects engages the perspectives of people with dementia. Morrissey et al. discuss embodied forms of participation, such as 'holding' and 'giving' and urge researchers to learn from the ways that people with dementia configure their participation, such as reading a newspaper as a way to be present but not directly involved in an activity [56] . This notion of embodied interaction leads to questions on how the ways we view 'successful' participation influences our interpretation of interaction.
Experiential and Sensory Perceptions
While early work in HCI largely viewed technology as a tool for work, recent studies embrace technology as a way of experiencing the world [9, 51] and seek to exploit our full range of senses [31] . Critical dementia has a similar emphasis on recognizing the ways that people along the spectrum of dementia are able to respond to and participate in sensory experiences [71] . The literature on personcentered dementia care suggests that people with dementia benefit therapeutically from sensory experiences, and encouraging engagement through stimuli is an aim of many clinical studies of dementia (e.g. [20] ). To this end, researchers have studied ways to encourage sensorimotor engagement by recommending various types of activities [14, 19] , particularly repetitive and rhythmic experiences [47] . A therapeutic goal may be to encourage a person with advanced dementia to do "something rather than doing nothing" ( [52] , cited in [63]), which involves any sort of sensorial engagement with the environment. Researchers have studied the ways people with dementia engage with the environment differently than their peers: for example, with changes in short-term memory, people with dementia seem to live 'in the present moment' [48, 74] . People with dementia have written about experiencing time differently [5] and sensory input more intensely [74] .
As one way of better understanding the person with dementia's experience, HCI researchers are employing Participatory Design methods (e.g., [46, 53, 60] ), such as soliciting feelings on and conceptions of devices for independent walking [34] . Though Participatory Design can democratize the design environment [57] and enable close contact between designers and participants, which may help foster empathy in design (suggested by [81] ), it can require people with dementia to be able to verbalize their experiences in a rational way. Thus, attention is often paid to how to mitigate the impact of cognitive impairment on the design process [46] , rather than taking advantage of the ways people with dementia experience, sense, and express themselves. HCI research that resonates with the perspective of critical dementia focuses on experiential and sensory perceptions in dementia and often involves the intersection of technology and the arts. For example, Morrissey and McCarthy discuss how paying attention to residents' preferences for different types of musical media can provide people with a 'way in' to connect with individuals with dementia and their experience [55] . How might we capitalize on the arts as a way of drawing out the perspectives and experiences of people with dementia?
Emotion without Rationalization
Initially, the field of HCI, growing out of Human Factors, had an orientation towards efficiency, ergonomics, and rationalization [2] , which marginalized the role of emotion. Recent work in HCI, however, treats emotion and affective experience as important issues of study (see [9, 31] ). In fact, some scholars (e.g. [11] ) view emotion as co-constructed and interpretable rather than a part of cognition that can be modeled by information flows. Critical dementia recognizes that valuing cognitive functions such as reasoning and memory above other human abilities positions people with dementia as deficient. In contrast, when emotional understanding is a valued ability, the strengths of the person with dementia become evident. For example, although a person with dementia may not recognize others such as family members or friends in a narrowly cognitive sense, they may recognize that individual as familiar and experience positive emotions associated with this recognition [74] . An individual with dementia does not need to have all the details sorted out to show caring and participate in an emotional exchange. Further, people with dementia experience the full range of human emotion [39, 49, 70] , though they may not retain the ability to express these emotions in the same ways as people who do not have dementia [5] , making it difficult for others to interpret and receive these cues.
Prior work in HCI has attempted to foster emotional connections of individuals with dementia by introducing reminiscence tools aimed at revisiting past experiences (e.g., [28] ). While reminiscence tools draw on the stability of long-term memory, 'successful' use of these tools may depend on a person's ability to engage rationally, connect with the past, and verbalize a response. How might new systems foster emotional connections in a way that does not require rationalization or articulation of past events?
DOMAIN OF STUDY: ART THERAPY
Drawing parallels between recent shifts in HCI and the perspective of critical dementia helps solidify a research agenda in this space, but how does the critical dementia perspective appear in practice? Recent work in HCI that is aligned with this perspective often takes advantage of the arts (e.g., music, visual arts) [8, 55, 56, 77, 78] . In this section, we draw on long-term field work within an art therapy program as a case of how this perspective is enacted in practice and through technology design.
Method
The study site is a residential living facility for older adults located in the Midwestern region of the United States. This community offers art therapy as a program for its residents. The majority of the adults we interacted with live in the skilled nursing portion of this community and have dementia (e.g., from Alzheimer's disease, vascular dementia from stroke) that affects their memory, speech and language, and physical abilities (e.g., limited arm/hand mobility, use a wheelchair). We obtained human subjects approval from the community and our University Institutional Review Board to conduct this research, as well as consent from art therapy participants and their authorized representative before studying their participation in art therapy in detail. Data was collected through over two years of weekly observations of individual and group art therapy sessions, each lasting 1.5-2 hours. In our observations, we paid close attention to how people with dementia created art and how therapists participated and responded. Over the course of this study, we interviewed eight family members and friends of art therapy participants. We also conducted in-depth interviews with 13 art therapists who work with individuals with dementia.
One naturalistic use of technology that emerged during our field work was the creation of three technology installations for an art exhibition, which occurred in the assisted living and memory care facility at our field site. The lead art therapist at our field site directed the creation and design of the three installations, and we assisted with the technical setup and maintenance during the show. We took field notes on interactions at the show and conducted interviews with therapists. We attended to how the therapists adapted and appropriated technology within this practice as well as how residents, therapists, staff, and family members negotiated its use. We also wrote reflective analytic memos of our own experiences interacting with residents and show attendees involving the technology.
Our approach to data collection and analysis is ethnographic in nature [25] . Our process of analysis emerged through interactions at our field site, with our data, and between members of our research team, one of whom is an art therapist. The regular debriefing amongst our research team was fundamental to our own adoption of the views described above as a theoretical lens. Our analytic process involved reflecting on how these views influenced our engagement in the field and interpretation of data, which include detailed field notes, audio recorded and transcribed interviews and observation sessions, and analytic memos from the research team [17] .
Reframing Dementia in Art Therapy
Here, we revisit the four epistemological shifts described above in the context of our ongoing field work.
Contextualized Meaning-Making
Art making supports immersive, focused engagement while maintaining its inherently interpretive and open-ended nature. These qualities allow people with dementia to participate in creation without the expectation of a 'correct' outcome. There is no 'right way' of creating art, and the therapist configures a space in which whatever an individual does, says, or creates to express themselves is supported. In art therapy, the meaning of artwork emerges in the context of the art therapy session and includes interaction between the client and the therapist as well as the client and their artwork [15] . The role of the art therapist is not to interpret the work but rather be "cocreators of meaningfulness" [16] . The art therapist avoids imposing their own sense of rationality on the client and instead allows the client to narrate a reality in which the therapist will then participate. A therapist said, "You are trying to inhabit their metaphorical space. Wherever they are, whatever sort of theatrical relationship they are able to carry out, you try to participate in that…"
Art therapists construct a context in which the individual with dementia is positioned as a capable, competent, and engaged artist. One perspective in critical dementia sees this positioning coming about as a result of social personae being established and sustained through the cooperation of others (e.g., "loving parent") [69] . When individuals are seen primarily in terms of their diagnosis of dementia, others may not participate in sustaining personas aside from those associated with having dementia (e.g., "difficult patient") [69] . Here, the art therapist employs her own abilities in empathetic service of others by carefully attuning to the client's needs and providing just enough support while not over-helping [43] . Thus, the positioning of people with dementia as creative and competent artists is socially constructed through the context of art therapy.
Physical and Embodied Interactions
The perspective of embodiment treats holding a paintbrush, rubbing hands on a canvas, and manipulating art materials as forms of knowing and expressions of self which persist long into the course of dementia. Particularly for individuals with advanced dementia, the therapist attends to subtle shifts in gaze, facial expressions, and verbalizations as a way of coming alongside the individual and supporting their art making experience. To achieve this, the art therapist configures the physical space to enable and encourage clients to express themselves by simply being in the environment. This involves selecting art making tools and media that fit the individual. One therapist said, "Often times my goal with art making is to… find the right medium for the individual so they can express themselves…". The material environment is tailored to each individual, for example through propping a canvas on a client's lap, giving longer brushes and materials with less resistance (e.g., water colors) for people with limited range of motion, or introducing collaging for those who want to select and arrange existing images on a page. Art therapists explained that any level or type of physical engagement within this context can be viewed as an expression of the self. In art therapy, simply being in the world and interacting with art materials is a positive outcome, particularly for people with severe dementia. One therapist spoke about successful art therapy sessions during which "people can line up their oil pastels and be very intentional about that and very focused, and they're manipulating the world around them, and I think that's impactful..." However, others may not see interaction in this way, such as family members who may be intent on having their relative complete a piece in a particular way.
Art therapy is also about enabling a connection between a person's "inner world" and "outer world" by constructing a context that enables these forms of expression. One adult with dementia said, "When I'm sitting around doing nothing I can see things up here (tapping on her forehead) and I want to get them down on paper. As you can tell, I don't think, I just do it." Similarly, an art therapist described how art therapy can involve the "self coming out and landing on the page." The emerging artwork is a concrete object, which can then be spoken about and acts as a "third person" in the room. Another therapist explained that "a lot of the basis of art therapy is having a space outside of one's own head to process things and deal with things." That is, embodied interaction is a critical part of the connecting between inner and outer worlds, and the traces this action leaves in the environment are viewed as expressions of the self. In other words, both the process of producing these traces and the physical byproduct of the process (i.e., the artwork) are important parts of art therapy.
Experiential and Sensory Perceptions
These embodied expressions are guided by and anchored to the physical world. As part of this, art therapists described the importance of having a tangible, external object to aid attention and engagement in the present moment. An art therapist described using three dimensional materials such as yarn and crumpled aluminum foil because these materials "bring in more information for more senses, and it's easier to pay attention." We also observed mixed media art making in which the therapist integrated fabric, needle felting, paper collage, and clay sculptures. The physicality of materials helps to orient people with dementia to the act of art making while providing rich opportunities for immersive sensory experiences.
Art therapists also discussed changing sensorial experiences occurring with dementia, such as how dementia may affect the experience of time. "The art process with people with cognitive impairment is about 'now,'" said a therapist. Art making is about the interactions with materials in-the-moment. An art therapist described how this way of experiencing time affects sharing, which is a key part of the therapeutic process. For example, a person with dementia may wish to share with someone who is no longer alive. She said, "In our linear world, life and death happen, and there's no contact any more, compared to a world where we're all existing at the same time." Sharing artwork and the meaning behind it is an important way in which people connect with others [21] , yet this collapsed notion of time has implications for how others perceive and interact with people with dementia.
Emotion without Rationalization
The art therapy process can elicit intense emotional experiences. One therapist explained, "sometimes that experience making the art is crying. Sometimes the experience of making the art is belly laughing." Emotions such as anxiety or sadness are sometimes attributed to the presence of dementia rather than valid reactions to an event Art therapists are skilled at eliciting and contextualizing these expressions, but many other people in an individual with dementia's life have yet to embrace a view that enables understanding behavior in this way.
Reframing Dementia through Interactive Technology
Art therapists are aware of how dementia is perceived in society and seek ways to reframe dementia for others, including family members of people with dementia, friends, caregivers, and community staff. One way of challenging dominant views of dementia is by organizing art exhibitions that allow others to engage with creative expressions generated through therapy. In this section, we describe the design of three technology exhibits aimed at providing a critical lens on dementia, or as the lead therapist said, "helping others see residents in a new way."
An Invitation to Engage in Empathetic Art Making
Diane seems to enjoy the sensory and kinesthetic experience of art therapy, often becoming relaxed and engaged when interacting with art materials and spreading paint on a canvas. Diane has advanced dementia, impacting her memory, communication, and motor ability. Her speech is severely limited, and she rarely talks in sentences that others can understand. It appears that Diane derives far more benefit from the interactions during therapy than having a final product of artwork that she produces, as she does not seem to recognize or connect with her artwork after it is made. The therapist wanted to design an exhibit that would showcase Diane's process of creation.
Working with Diane's therapist, we captured Diane making art by placing a GoPro camera (capturing two images per second) over the art studio table. We converted the images into a time-lapsed one-minute video and projected it onto the same art making space (Figure 1 Though Diane rarely speaks, the projection of Diane physically interacting with materials as she created her artwork led to the artwork being regarded as an expression of self. A staff member commented, "It is interesting, this is her expression." This echoes reflections on how the art acts as a vehicle for communication due to the expressive nature of the physical materials used [22] . One researcher has written that when she has made art alongside others, the "color and texture has been the language and the paper has formed the meeting place. The tone and pressure of the marks have in fact been the expression of the emotions" [22] . The projection inviting visitors to sit alongside Diane both presents a record of this communication that took place with the art therapist -a testament to Diane's ability to express herself -and invites the visitor to empathetically take part in an interaction that took place with Diane.
The therapist, reflecting with other staff after the show, described how inviting people to make art with the projection of an image, rather than the presence of the individual in the projection, allows people to interact only with the visual aspects instead of confronting the entire physical reality of a person with advanced dementia (e.g., smells, sounds, physical contact). She explained:
"We've been talking about changing the perceptions of dementia so that it's not this old-fashioned idea of people losing their identity and just becoming blank ghosts of their former self… seeing the projection of somebody's hands [is] a step towards doing that, to see them in the act of making, and then to be able to interact with that in a way that's much less scary than interacting with the person directly, but still feels very intimate."
Diane's therapist described how getting residents and staff comfortable with interacting with the projection -many of whom appeared hesitant to do so during the exhibit -could be the first step in breaking down stigma around cognitive impairment, offering a therapeutic goal in and of itself.
Creating an Engaging and Accessible Dialogic Space
Lee can understand written and spoken language and express herself through art, though she is unable to form coherent sentences or write. Lee had a stroke several years ago and as a result has vascular dementia, which affects her short-term memory and expressive language. During the course of our study, the therapist began providing Lee with printed word tiles that she can manipulate and arrange alongside her artwork as a way of describing and titling her work (see Figure 2 ). Given that this form of expression works well for Lee, the therapist created an interactive exhibit for Lee's work that invited gallery visitors to respond to several of her art pieces using the same word tiles. The exhibit used an HP Sprout computer, which is a desktop computer that projects onto and captures images of the physical space in front of the computer. Gallery visitors arranged word tiles on artwork that was projected on the space in front of the computer and then captured an image of their arrangement as a response to Lee's paintings. After the show, Lee viewed the visitor's responses. This installation created a dialogic space -or opened up possibilities for alternate views of dementia to be "held together in the creative tension of a dialog" [79] .
Lee's communication occurred through both the art and the word tiles, and many visitors to the installation reacted to Lee's artwork using the Sprout. Lee's family and friends were excited to know that she was communicating through the tiles, as she had refused other communication aids in the past. Looking at Lee's artwork and word tiles, one resident from independent living said, "this is very important to me. I knew her before her stroke and this is how she's expressing herself. I see her in the hall and she smiles. I know she knows me." For this resident, though she was aware that Lee recognized her, she felt unable to confirm that connection without verbal communication from Lee. She was excited by the potential of interacting with Lee through the word tiles. The therapist explained:
"It's about communication that runs both ways. Where she's communicated something and then the audience is invited to communicate back and it's all through her form of expression… in normal day-to-day interactions we set the terms of communication based upon what we expect is typical, and she can't fit into that. So she is kicked out of normal interaction. But when she's communicating through her artwork and through the tiles, that's how she's chosen to communicate and so then people are responding back that way… We're just changing to her discourse."
One of Lee's family members described how important it was for Lee to receive feedback from viewers, explaining that "my mom can't talk and express her feelings but she can still read, so she's able to pull out-to use words to describe what she's thinking… other people could put their same feelings so she could see that."
Although designed around Lee's experience, this mixedmedia space invited interaction by other visitors with cognitive impairments. For example, one resident with severe dementia and her daughter sat next to each other and placed words on the projection. Whether or not the resident understood exactly what was taking place in a narrowly cognitive sense was not important, as the interaction invited her to generate an expression by arranging physical objects, sitting alongside a loved one and engaging in a parallel activity, and reacting to words rather than needing to generate them. We also observed individuals with dementia contributing new words to the exhibit. One visitor with dementia who speaks quietly and is not often heard in larger conversations added the words "makes me feel good," which was written on a blank tile. Several visitors, including those from independent living and staff, re-used this resident's words. This dialogic space allows for remixing and re-appropriating other people's language, including the voices of individuals who are often not heard or valued by others in society.
Contextualizing Artwork with Voice
Clara is able to express herself verbally and through writing. She has Parkinson's disease that affects her mobility and cognition. She previously played piano professionally and would often play in common areas of her residential community. With the progression of Parkinson's disease, she is no longer able to play as she used to. The art therapist explained:
"Hearing her music from the past is painful because she cannot do it any longer and is reminded of that, so we don't like to do it [listen to it], but if you can bring that past into the present in a positive way, that can be very healing."
The therapist has been exploring ways to connect prior recordings of Clara playing music with her current artwork as this can help Clara reconnect with this part of herself in a way that "combines what she was able to do in the past with what she can do now." The therapist began using Livescribe Smarten Sound Stickers [82] to achieve this. With the therapist facilitating, Clara attached recordings of her playing music in the past and new recordings of poetry and descriptions she composed to accompany her artwork.
The therapist displayed Clara's collection of interactive artwork at the art exhibition ( Figure 3 ). Visitors could use the digital pen to tap on the interactive stickers and hear Clara's prerecorded audio. Clara described how playing the piano had a "performing aspect to it and that's what I really liked." This installation enabled Clara to rehearse and craft a refined audio for each visual image, and she explained that her audio could be heard "again and again." In rehearsing and pre-recording her audio, Clara effectively transmitted her message in a way that surprised and impressed viewers of the exhibit. The therapist explained: This installation provided visitors with 'tools' to begin interactions with people with cognitive impairments through their body of work. The interactive artwork provided a conversation piece to engage alongside Clara. Seeing Clara's artwork, contextualized with her own comments and selected media, led some of these visitors to be able to 'see past' external factors that they had found intimidating or off-putting and be able to see some of her other characteristics, such as her pleasing voice, ability to express emotions in a moving way, and musical talent.
Changing Perceptions of Dementia
These three technology installations were situated within the larger art exhibition located on this community's fifth floor. Similarly, a resident visiting from independent living said, "these are people with problems and to generate all this work is incredible." While the comments seem affirming, the idea of "people with problems" neglects the lived experience of dementia, emphasizes differences, and sensationalizes the work, perhaps akin to outsider art [62] . Nonetheless, as several therapists discussed, the exhibit "transformed" the fifth floor space from somewhere unwelcoming and even "scary" to somewhere accessible, inviting, and where creative expressions are cultivated.
Beyond this exhibit, art therapists continuously engage in advocating for critical dementia and translating between different ways of viewing dementia. Care staff often misinterpret the art therapy process as "arts and crafts" rather than as a form of meaningful emotional and artistic expression; family members may encourage an adult to make art about a shared memory when the adult has other needs to express. Art therapists also translate between these worldviews during care plan meetings -they convey the creativity, engagement, and self-expression observed during art making to physicians, nurses, and staff who largely approach care through a biomedical view. As echoed by these therapists, caregivers "recreate dementia and dementia care" through their daily practices, which are based in part on the constructs that are embedded in traditional approaches to care work, such as 'doing to' rather than 'doing with' a care recipient [61] . Therapists in our study saw a significant gap between the critical dementia perspective and the application of this view in care settings, and they saw technology design and research as able to play a crucial role in advancing this agenda.
DISCUSSION
We have highlighted how the perspective of critical dementia resonates with recent epistemological shifts in HCI and have provided an example of this perspective in practice. We argue that critical dementia provides a lens on understanding technology design and use, and in turn, the field of HCI is well-positioned to advance this perspective through application of technology. Similar analyses take a critical view on aging (e.g., [45, 76] ) and establish positions consistent with social and critical gerontology [76] , which attends to the ways that cultural, scientific, and economic practices contribute to the positioning and oppression of older adults [54, 67] . Collectively, this work is helping solidify an agenda on aging, and we expand this agenda to consider the positioning of dementia in HCI.
Considerations for Research
The critical dementia perspective offers three important considerations for HCI research. First, it encourages researchers to examine what it means to 'be in the world' through whatever terms the individual brings to the interaction. That is, we no longer focus on what an individual can or cannot do; the focus shifts to what an individual actually does and interpreting the contextualized meaning of these actions. This inherently shifts the focus of analysis to the pragmatics of interaction and what is made out of that particular moment. Thus, we may look at how an individual interacts with the art materials that are laid out in front of them, whether this involves using these materials to paint or lining them up in their workspace as a way of expressing an underlying need or desire. We must be mindful of how our values and perspectives influence analyses of interaction (e.g., treating painting as 'more engaged' than the act of lining up materials). We must also reconsider what constitutes 'successful' engagement as well as how we assess effective use of technology resources we introduce into the field. As in other contexts, the involvement of skilled 'interpreters' (e.g. therapists), who are mindful of these complexities, is invaluable [35] .
Second, the acceptance of embodiment as a way of understanding interaction stands to enhance how we interpret the actions of people with dementia, who are then no longer seen as lacking but rather as having strengths to contribute to the complex ecosystem of interactions.
Bringing the notion of embodied interaction to the center of our research agenda can empower individuals with dementia, yet this requires attending to embodied forms of knowing and adapting our practices to foreground these experiences [40, 56] . Methodologies that focus on action and bodily movement (e.g., ethnomethodology, interaction analysis) are especially relevant (as called for by [23] ). Further, a macro-view of enjoyment, for example, may need to be unpacked through micro-level analyses of bodily interaction (e.g., eye gaze, gestures, body position, tone of voice, breathing rate, etc.), which can reveal subtle cues that indicate relaxation, comfort, or familiarity with a person or object (as done in dementia studies, such as [64] ). Attending to bodily rhythms in this way aligns with somaesthetic appreciation design [36] .
Third, this perspective challenges how we involve people in research, which is a topic of debate in HCI more broadly [75] . The notion of citizenship recognizes that people with dementia are often treated in disempowering ways that prevent them from participating in society to the full extent possible [3] . The extent to which we, as researchers, conceive of individuals with dementia as able to take part in research or design work determines the opportunities for individuals with dementia to reveal, explore, and develop themselves through this process. While prior work articulates strategies for involving individuals with cognitive impairments in design [46] , a critical perspective would avoid positioning cognitive impairment as something to "mitigate" in the design process. Rather, a critical perspective pushes the boundaries of what constitutes participation and explores how diverse physical, sensorial, and emotional experiences opportunistically emerge and provide a way forward in design (as in [56] ). Interactions between people with and without dementia could be supported by shifting dialogue towards a reality that individuals with and without dementia can jointly inhabit, for example through activities such as joint poetry creation which allows for fluid interaction rather than rigid conversational rules. With a view of technology that aims to see and understand, rather than getting participants to follow directives or achieve a particular end state, people along the spectrum of dementia can participate in full.
Inspiring Design Directions
A critical lens on dementia also inspires new directions for designing technologies to support the full range of experiences of living with dementia. As one example with respect to the changing sensory experience of dementia, people seem to experience time in a non-typical way (i.e., living in the present) [5, 48, 74] . We should reflect on the way we view the concept of time and instantiate it in the design and evaluation of technologies for people with dementia. Future work could look into systems that do not impose a temporal ordering on people who do not experience it, such as digital photo books that continuously loop. Further, technology can open up new possibilities for sharing beyond the here and now to include people throughout an individual's life, including deceased relatives. Though a biomedical view characterizes perceptions of interacting with people who are no longer alive as a negative symptom of dementia, for some people with dementia, these can be pleasurable interactions [55] and, in some cultures, may be respected as interactions with the supernatural [33, 59] . A promising research direction involves the design of digital spaces where artifacts and stories can be shared with the deceased and revisited.
One value in design that should be reconsidered in the context of dementia is the notion of reminiscence or connecting emotionally with the past in the present moment. While people with dementia richly experience emotions, tensions may arise due to the temporal and ephemeral nature of interactions. Family members may feel frustrated when they spent pleasant hours with a relative with dementia and the relative does not appear to recall details of the event afterwards. However, the affect and behavior of people with dementia do change after experiences such as family visits, even when an individual cannot recall or verbalize memories or information -what is accessed is implicit, but not explicit memories [68, 72] . With this perspective, a potential 'memory support' could be oriented towards the family member, helping reaffirm that the emotional exchange has still taken place and that their relative is in a better mood than they had been before. Indeed, one role of technology may be to facilitate a sense of purpose beyond the visit [77] , which may involve supporting the persistence of an emotional connection that others desire.
Technology design itself can also challenge conventional narratives of dementia. A diagnosis of cognitive impairment often results in stigma [27] from even wellmeaning staff, family members, people living in the same community, and researchers. This stigma often relies on an interpretation of changes experienced through the course of dementia as eroding an individual's personhood, leaving people that exist "only as a body to be managed" [7] rather than individuals who continue to sense, emote, and exist in the world. And, it is important to recognize that people with dementia may prize cognitive abilities, wish to exercise them, and grieve or become frustrated as they change. Though changing an entire culture of how we relate to cognitive impairment is not feasible, technology design can focus on building 'a way in' for others to interact and empathize with a person with dementia's individual experience. In our work, technology helped facilitate this empathizing -interactive exhibits were configured to provide a structured but less intimidating way to interact while offering a glimpse into a person's lifeworld. One open research area involves designing technologies to foster interaction, understanding, and empathy between people with diverse cognitive abilities.
CONCLUSION
The perspective of critical dementia and its synergies with recent epistemological shifts in the field of HCI helps provide an agenda for research and design in this space. Our work and that of others demonstrates that the arts provide a fruitful domain of study [44, 55, 56, 77, 78] . A focus on the arts, specifically arts-based therapies, enables researchers to draw on the experience of people who have been trained to attune themselves to the voices of individuals with dementia (e.g., therapists) as a way of understanding interaction. Learning from the domain of art therapy, we observe that creativity, engagement, and rich emotional expression emerge through this way of looking at interaction, offering both a more empowering stance for people with dementia and a way of engaging their perspective. Further, technology design can be a vehicle for challenging and reflecting on societal views of dementia. Rather than prescribing solutions, researchers can view their role as offering tailored technology in ongoing dialogue with those in the space. Yet, as a community, we must be mindful of how our technology design practices reaffirm certain values and positions towards dementia.
